Background: Leishmaniasis is a neglected tropical disease caused by parasitic protozoa of the genus Leishmania. It has a spectrum of manifestations including cutaneous, mucosal and visceral disease. The clinical outcome of infection in humans is determined primarily by the infecting species and the immune response by the host. Sri Lanka is endemic for localised cutaneous leishmaniasis (LCL) caused by Leishmania donovani; a species which usually causes visceral disease. The aim of this study was to characterize the immune response in LCL by macrophages; the cells responsible for survival as well as eventual elimination of the parasite.
Background: Iron-sulfur (Fe-S) clusters are essential and labile cofactors of proteins that facilitate central metabolic processes in all organisms. The Iron-Sulfur Cluster (ISC) system performs the general house-keeping function in Fe-S cluster biogenesis in bacteria and higher eukaryotes. Leishmania spp. has retained the ISC system, and for this reason we decided to study the ISC system and its components. However, no information regarding the role of Isd11 or its regulation is available for the Leishmania parasite an evolving pathogen model with rapidly developing drug resistance.
Methods & Materials:
We expressed and purified recombinant Leishmania donovani (rLd) Isd11 protein by affinity column chromatography. Subcellular localization was performed using digitonin fractionation and immunofluorescence. We also checked the in silico protein-protein interaction and carried the physical interaction between Ld-Isd11 and Ld-IscS proteins through pull down assay and immunoprecipitation. Further, cysteine desulphurase (CDES) activity was assayed by monitoring sulphide production at 670 nm. Furthermore, the activities of rLd-IscS and rLd-LdIscS/Isd11 complex were assayed by adding free L-cysteine upto 10 mM and monitored by UV-Visible absorbance spectrometry. Lastly, we measured the emission spectra of IscS both in isolation and in complex of Isd11 by fluorescence spectroscopy.
Results: We found Ld-Isd11 protein to be localized within the mitochondrion of the L. donovani. Interaction of Ld-Isd11 with LdIscS was confirmed by pull down assay and immunoprecipitation which showed the involvement of Ld-Isd11 in Fe-S cluster biogenesis within the mitochondria. Following the displacement reaction upon the addition of L-cysteine, UV-Visible data showed that LdIscS/Isd11 complex follows the same spectral line as Ld-IscS alone. However, intrinsic fluorescence measurement showed the structural effect of rLd-Isd11 on rLd-IscS possibly by inducing change in the conformational state and thus Ld-Isd11 suggested to act as a stabilizer of Ld-IscS, sulfur donor/known to be upregulated in repair of ROS damaged Fe-S clusters.
Conclusion: We report the first characterization of a novel accessory protein, Ld-Isd11 which is involved in the mitochondrial Fe-S cluster biogenesis. However, Isd11 is absent from prokaryote genome which implies its supplementary role in eukaryotes. Thus, Ld-Isd11 forming a complex with Ld-IscS is an essential earlier step for Fe-S formation and may control the activity of Ld-IscS.
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